Cytokine profiles during carrageenan-induced inflammatory hyperalgesia in rat muscle and hind paw.
It is not known if a cytokine cascade develops during muscle inflammation and whether cytokines contribute to muscle inflammatory pain. We measured plasma and tissue cytokine concentrations, and behavioral responses to noxious mechanical stimuli, after inducing inflammation in the gastrocnemius muscle and the hind paw of rats. Tissue and plasma samples were taken 3, 6, or 24 h after carrageenan or saline injection into one of the 2 sites. Tumor necrosis factor alpha (TNF-alpha), interleukin (IL)-1beta, IL-6, and cytokine-induced neutrophil chemoattractant 1 (CINC-1) concentrations were measured. Hyperalgesia was present 3 h after carrageenan injection into the hind paw and muscle. The TNF-alpha was elevated significantly in the inflamed hind paw tissue (P < .001) but not in inflamed muscle tissue. IL-1beta was elevated 6 h after carrageenan injection in the hind paw tissue but only 24 h in the muscle tissue (P < .001). The IL-6 was elevated 3 h after injection in the hind paw tissue but only after 6 h in the muscle tissue (P < .01). The CINC-1 in plasma, muscle, and hind paw was elevated from 3 h to 24 h after carrageenan injection (P < .01). The release of IL-1beta and IL-6, known to mediate hyperalgesia elsewhere, is delayed in muscle inflammation compared with cutaneous inflammation, whereas TNF-alpha is not elevated during muscle inflammation. The quality and mechanisms of muscle pain are different from that of cutaneous pain. So too is the pattern of cytokine release during inflammation. Inhibiting TNF-alpha is unlikely to be effective in managing inflammatory muscle pain, but other cytokines, notably IL-1beta and CINC-1, may prove useful therapeutic targets.